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Examiner 

JUAN A TORRES 


Art Unit 

2611 





~ The MAILING DATE of this communication appears on the cover sheet with the correspondence address- 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308. 

1 . |EI This communication is responsive to Response to Election / Restriction Filed on 06/03/2009. 

2. ^ The allowed claim(s) is/are 5-7 (renumbered 1-3) . 

3. ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 

a) ^All b)DSome* c) □ None of the: 

1. ^ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. □ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

4. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

5. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1 ) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

6. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 
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of Biological Material 
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DETAILED ACTION 

Election/Restrictions 

Applicant's election without traverse of Group III claims 5-7 in the reply filed on 
06/03/2009 is acknowledged. 

Claims 1-4 are withdrawn from further consideration pursuant to 37 CFR 1 .142(b) 
as being drawn to a nonelected Groups I and II, there being no allowable generic or 
linking claim. Election was made without traverse in the reply filed on 06/03/2009. 
Priority 

Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which 
papers have been placed of record in the file. 

Information Disclosure Statement 
The information disclosure statement (IDS) submitted on 07/18/2006 and 
04/21/2008 is in compliance with the provisions of 37 CFR 1 .97. Accordingly, the 
information disclosure statement is being considered by the examiner. 

Specification 

The title of the invention has been changed to: "Receiver apparatus using 
maximum-likelihood-determination" 

EXAMINER'S AMENDMENT 

An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR 1 .312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 
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The application has been amended as follows: 

claims 1-4 are cancelled 

Allowable Subject Matter 

Claims 5-7 (renumbered 1-3) are allowed. 

The following is an examiner's statement of reasons for allowance: claims 5-7 
(renumbered 1-3) are allowed because a comprehensive search of prior art failed to 
teach, either alone or in combination, a receiving apparatus that uses a maximum- 
likelihood- determination method as a method of determining reception data, and 
executes a determination process using an analog- to-digital-converted reception signal, 
the receiving apparatus comprising a transmission-path estimating unit that estimates a 
transmission-path response matrix of a radio transmission path based on the reception 
signal, a matrix processing unit that decomposes the transmission-path response matrix 
into an upper triangular matrix, and multiplies the reception signal by an inverse matrix 
of the transmission-path response matrix, a provisional determining unit that 
provisionally determines a transmission signal based on a result of multiplication of the 
reception signal by the inverse matrix of the transmission-path response matrix, a metric 
calculating unit that calculates a metric based on a result of the provisional 
determination, the decomposed transmission-path response matrix, and the result of the 
multiplication, a comparing unit that compares a metric obtained as a result of the 
calculation by the metric calculating unit with an updated metric, and outputs a smaller 
metric, an estimate-symbol determining unit that forms a hypersphere centering around 
a reception signal point based on a specific value representing a radius of the 
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hypersphere or the updated metric, from a result of comparison by the comparing unit, 
generates a candidate of an estimate symbol based on the decomposed transmission- 
path response matrix and the result of the multiplication, and determines whether the 
candidate of the estimate symbol is present within the hypersphere, and a metric 
updating unit that calculates a metric based on the candidate of the estimate symbol 
obtained as a result of the determination by the estimate-symbol determining unit and 
the result of the multiplication, stores a minimum metric from among metrics calculated 
in the past and the candidate of the estimate symbol corresponding to the minimum 
metric, compares a newly calculated metric with a currently stored metric every time 
when the metric is newly calculated, and updates stored information when the newly 
calculated metric is smaller than the currently stored metric, wherein the metric updating 
unit repeats the update process until the estimate-symbol determining unit determines 
that no candidate of the estimate symbol is present within the hypersphere, and sets the 
candidate of the estimate symbol that corresponds to a final minimum metric as a 
maximum- likelihood-determination value, as the applicant has claimed. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
accompany the issue fee. Such submissions should be clearly labeled "Comments on 
Statement of Reasons for Allowance." 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 
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a) Damen, "On maximum-likelihood detection and the search for the closest lattice 
point," IEEE Transaction on Information Theory, vol. 49, pp. 2389-2402, October 
2003. 

b) Bhouri, "A new QRD-based block adaptive algorithm", Proceedings of the 1998 
IEEE International Conference on Acoustics, Speech and Signal Processing, 
1998 Volume 3, 12-15 May 1998 Page(s):1497 - 1500 vol.3 

c) Boudreau, "Adaptive equalization of CPM signals transmitted over fast Rayleigh 
flat-fading channels" IEEE Transactions on Vehicular Technology, Volume 44, 
Issue 3, Aug. 1995 Page(s):404 -413 

d) Letaief, "Joint maximum likelihood detection and interference cancellation for 
MIMO/OFDM systems", VTC 2003-Fall. 2003 IEEE 58 th Vehicular Technology 
Conference, 2003, Volume 1,6-9 October 2003 Page(s):612 - 616 Vol.1 

e) Boudreau, "Adaptive equalization of CPM signals in a fast flat-fading 
environment", Personal Communications: Gateway to the 21 st Century. 
Conference Record., 2 nd International Conference on Universal Personal 
Communications, 1993, Volume 2, 12-15 October 1993 Page(s):936 - 940 vol.2 

f) Greenberger (US 66751 87 B1 ) discloses a pipelined linear array of processor 
elements for performing matrix computations. 

g) MacMartin (US 20030060903 A1 ) discloses a system for computationally efficient 
adaptation of active control of sound or vibration. 

h) Oprea (US 20040192218 A1) discloses channel data transmission in wireless 
communication systems. 
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i) Dogan (US 6658234 B1 ) discloses extending the effective dynamic range of a 
radio receiver system. 

j) Narasimhan (US 7505788 B1 ) discloses spatial multiplexing with antenna and 
constellation selection for correlated MIMO fading channels. 

k) Walton (US 200301 25040 A1 ) discloses Multiple-access multiple-input multiple- 
output (MIMO) communication system. 

I) Sayeed (US 7218906 B2) discloses layered space time processing in a multiple 
antenna system. 

m) Hassibi (US 6600796 B1) discloses receiving wireless transmissions using 

multiple-antenna arrays, 
n) Sandhu (US 20050152484 A1 ) discloses a multicarrier receivers and methods for 

separating transmitted signals in a multiple antenna system, 
o) Karnin (US 7035354 B2) discloses CDMA multi-user detection with a real symbol 

constellation. 

p) Brunei (US 200201 26772 A1 ) discloses Accelerated method of detection by 
spheres. 

q) Wang (US 7317770 B2) discloses Near-optimal multiple-input multiple-output 
(MIMO) channel detection via sequential Monte Carlo. 

r) Lakshmipathi (US 7352819 B2) discloses Multiantenna communications 
apparatus, methods, and system. 

s) Pautler (US 200301 85309 A1 ) discloses a transceiver for controlling a multiple- 
input, multiple-output communications channel . 



Application/Control Number: 10/586,366 Page 7 

Art Unit: 2611 

t) Misra (US 6831944 B1) discloses reduced computation in joint detection, 
u) Agee (US 20040095907 A1 ) discloses optimization of wireless multipoint 

electromagnetic communication networks, 
v) Branlund (US 71 1 0349 B2) discloses adaptive communications methods for 

multiple user packet radio wireless networks. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JUAN A. TORRES whose telephone number is 
(571 )272-31 1 9. The examiner can normally be reached on 8-6 M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad Ghayour can be reached on 571-272-3021 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Juan Alberto Torres 
06/09/2009 



/Juan A Torres/ 

Primary Examiner, Art Unit 261 1 



